Patients and Methods Patients
A retrospective analysis was conducted of patient's newly diagnosed B cell non-Hodgkin's lymphoma that was administered rituximab contained chemotherapy at Hematology in Hakodate Municipal Hospital from January 2012 to December 2014. Patients were eligible if they were greater 18 year old and had histological confirmation of B cell non-Hodgkin' lymphoma according to the World Health Organization criteria. Rituximab was infused from the first cycle of the treatment in all patients. Allergic rhinitis, bronchial asthma, immune thrombocytopenia, and who had an insufficient medical history were excluded in the current analysis. The study was approved by the Hakodate Municipal Hospital Institutional Review Board. Written informed consent according to the Declaration of Helsinki was obtained from the patients.
Rituximab infusion
All analyzed patients were first received 375 mg/m 2 of rituximab as an intravenous infusion on day 1, followed by the combination chemotherapy. 200 mg of ibuprofen and 6 mg of chlorpheniramine were administered for premedication 30 minutes before rituximab treatment. Rituximab was adjusted by 1 mg/1 mL, and administered 25 mg/h at 1 hour intervals up to 100 mg/h at 1 hour, and then up to 150-20 mg/h. If IRR were occurred, infusion was once stopped and administered 100 mg of hydrocortisone and 30 minutes later restarted the reduction of pre-step infusion dose. IRR was defined rush, chills, fever, urticarial, hypotension, and respiratory symptoms under the rituximab infusions. IRR were graded by the medical records' retrospectively, according to the National Cancer Institute Common Terminology Criteria for Adverse Events version 4.
Cytokine analysis
C-reactive protein (CRP), Lactate Dehydrogenase (LDH), tumor necrosis factor-alpha (TNF-α), interleukin 6, 1-β, 8, soluble interleukin 2 receptor (sIL2R), and procalcitonin (PCT) were examined 18 hour after the start of rituximab treatment. Analyzed patients' stage, international prognostic index (IPI), B symptoms were calculated before the first rituximab treatment and the treatment effects were calculated after the all treatment courses.
Statistical analysis
Association with cytokine, clinical parameters, and IRR were assessed by chi-square test, Fisher's test, or Mann-Whitney U test, where appropriate. Statistically significant was defined as P value < 0.05. 
Results

Patient characteristics
Risk factors for infusion related reactions
International prognostic index (IPI), Disease type, LDH, usage of proton pump inhibitor (PPI), H2-blocker, and under steroid treatment were not related about the development of IRR. Gender (male), B symptom and CRP was only the risk factors of the development of IRR under rituximab treatment ( Table 1: P=0.014, P=0.014, and P=0.035). Cytokines, such as IL6, IL1β, TNF-α, IL8, IL12, and PCT were not related with the IRR. Soluble IL2R was some tendency of the correlation with the IRR, but not statistically significant in this analysis ( 
Discussion
Several reports showed the risk factor of IRR in chronic B cell leukemia due to amount of the circulating neoplasm cell [10] [11] [12] . Winkler et al. reported the lymphocyte counts exceeding more than 50×10 9 /L were risky of the development of IRR. IL6 and TNF-αwere elevated when compared with the lymphocyte counts more than 50×10 9 /L and others [10] . On the other hands, the some kind of relation s were not observed between more than the lymphocyte counts exceeding more than 50×10 9 /L or not in some reports [13, 14] . Above reasons were not necessary reliable, because circulating lymphoid neoplastic cell was rare in NHL patients. Recent studies showed the several reasons for the development of the IRR, for example, IgE or some cytokines hyper sensitivity syndrome such as anti-rituximab antibodies [9] . But in our study not showed the any relations in TNF-α, IL6, IL1β, IL12, Il8, and PCT. So we considered no correlations were observed between IRR and some specific cytokines. On the other hands, although our cases were first line therapy patients analysis, we showed B symptoms, CRP level (the time of the treatment of rituximab) had some correlations and IL2R had the some tendency of the development High-Int 1 (7. of IRR. Because these factors might be showed the activity, progression of the lymphoid neoplasm or some cytokines release, disease status of the lymphoid neoplasm was important factor in the development of IRR. Some report showed the IRR was often observed in the bone marrow involvement of lymphoid neoplasm, complement activation, tumor-cell agglutination of blood vessel, marked lymphocytosis and also several lines of previous treatments were affect [9] [10] [11] [12] [15] [16] [17] [18] . These factors also showed the status of the highly active and progression of disease. Some report explain the poor survival of patients who experienced IRR was higher probability of BM involvement and its relevant higher tumor burden and a high tumor load leads to a worse survival and to more IRR caused by rituximab treatment [9] . Although BM involvement of lymphoma was not observed, no strong correlations were observed between prognosis and the development of IRR. In this report, male patients were often developed IRR. But another reports not showed any correlations between male gender and IRR [9, 19] . Our cases were small and not enough to define the correlation of between gender and IRR. In conclusion, B symptom, CRP, and gender might be important risk factors of the occurrence of IRR. Specific cytokines were not correlation with the infusion related reactions. Careful observation for IRR during rituximab administration is necessary for B cell non-Hodgkin's lymphoma with B symptoms, CRP positive, and male patients.
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